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PROBLEM TO BE SOLVED: To provide an ink composition capable of exhibiting excellent ink- jetting stability 
when the ink composition is used in an inkjet recording device while keeping the safety and sufficient penetrability 
of the ink. 

SOLUTION: This ink composition comprises at least a coloring matter, a humectant, a glycol monoether as a 
penetrant a 1,2-alkane diol and water, and is regulated so that the weight ratio of the glycol monoether to the 1.2- 
alkane diol may be within the range of (1:5)-(5:1). 
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CLAIMS 
[Claim(s)] 

[Claim 1] The ink constituent it is the ink constituent which comes to contain a coloring agent, a moisturizer, the 
glycol monochrome ether, 1 and 2-alkane diol, and water at least, and the ranges of whose weight ratio of the 
aforementioned glycol monochrome ether and 1 and 2-alkane diol are 1:5-5:1. 

[Claim 2] The ink constituent according to claim 1 the ranges of whose weight ratio of the aforementioned glycol 
monochrome ether and 1 and 2-alkane diol are 1:2-2:1. 

[Claim 3] The ink constituent according to claim 1 or 2 whose glycol monochrome ether is the glycol monobutyl 
ether. 

[Claim 4] An ink constituent given in any 1 term of claims 1-3 whose carbon numbers of 1 and 2-alkane diol are 6- 
8. 

[Claim 5] the glycol monochrome ether — the glycol monobutyl ether — it is — and 1 and 2-alkane diol — 1 and 2- 
hexandiol — it is — this — an ink constituent given in any 1 term of claims 1-4 whose addition of 1 and 2- 
hexandiol is less than 2.5 % of the weight to the ink constituent whole quantity 

[Claim 6] An ink constituent given in any 1 term of claims 1-5 whose coloring agent is a water-soluble color. 
[Claim 7] An ink constituent given in any 1 term of claims 1-5 which is the pigment which the coloring agent 
distributed. 

[Claim 8] An ink constituent given in any 1 term of the claims 1-7 which come to contain a Nonion nature 
surfactant further. 

[Claim 9] The ink constituent according to claim 8 whose Nonion nature surfactant is an acetylene glycol system 
surfactant 

[Claim 10] The ink-jet record method are the ink-jet record method of printing by breathing out the drop of an ink 
constituent and making the aforementioned drop adhering to a record medium, and using an ink constituent given 
[ as an ink constituent ] in any 1 term of claims 1-9. 

[Claim 11] The record object in which record was performed by the record method according to claim 10. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

Background of the Invention] The field this invention of invention relates to the ink constituent excellent in 
regurgitation stability. In detail, it is related with the ink constituent used for the printer for ink-jet record. 
[0002] Background technical ink-jet record is the method of breathing out ink as a globule from a detailed nozzle, 
and recording a character and a figure on a recorded body surface. An electrical signal is changed into a machine 
signal, using an electrostriction element as an ink-jet recording method. The method of breathing out intermittently 
the ink stored in the nozzle head portion, and recording a character and a sign on a recorded body surface, the 
method of heating the part very near a regurgitation portion for the ink stored in the nozzle head portion quickly, 
making generate a bubble, breathing out intermittently by cubical expansion with the bubble, and recording a 
character and a sign on a recorded body surface, etc. are put in practical use. 

[0003] Various performances, like that the drying property of printing is good, that there is no bleeding of printing, 
that it is uniformly printable to various recorded body surfaces, and in a multicolor case, a color is not mixed are 
required of the ink used for such ink-jet record. 

[0004] For this reason, in order that an ink constituent may prevent conventionally mixture between the ink of a 
different color which was quickly dried in the record paper or adjoined, adding the component which promotes 
osmosis in a record object In an ink constituent is examined. 

[0005] For example, using lower alcohols for JP,2-14260,A as a component which promotes the permeability of ink 
is indicated. 

[0006] By adding a surfactant to an ink constituent, the surface tension of ink is reduced and raising the 
permeability of ink is indicated by JP.57-55975,A. 

[0007] 1 and 2-alkane diol is indicated as a penetrating agent by JP,7-157698.A. However, all the ink currently 

concretely indicated by this official report contains a color as a coloring agent. 

[0008] 

[Summary of the Invention] this invention person etc. found out that the ink constituent which has the outstanding 
regurgitation stability was obtained this time by making the rate between the glycol monochrome ether and 1 and 2- 
atkane diol into within the limits of specification in an ink constituent, using the glycol monochrome ether and 1 and 
2-alkane diol. this invention is based on this knowledge. Therefore, this invention sets offer of the ink constituent 
which has the performance which was excellent when it used for an ink-jet recording device, and the ink constituent 
which divides and has the outstanding ink regurgitation stability as the purpose. 

[0009] And the ink constituent by this invention is an ink constituent which comes to contain a coloring agent, a 
moisturizer, the glycol monochrome ether. 1 and 2-alkane diol, and water at least, and the ranges of the weight ratio 
of the aforementioned glycol monochrome ether and 1 and 2-alkane diol are 1:5-5:1. Moreover, a coloring agent is 
chosen from a water-soluble color or the dispersed pigment in the ink constituent by this invention. According to 
one desirable mode of this invention, an ink constituent comes to contain a Nonion nature surfactant further. 
[0010] 

[Detailed Description of the Invention] The ink constituent by the ink constituent this invention is used for the 
recording method which used the ink constituent. With the recording method using the ink constituent, the recording 
method by the writing implement with for example, an ink-jet recording method, a pen. etc. and various kinds of 
other printing methods are held. The ink constituent by this invention is preferably used for the ink-jet record 
method. 

[0011] The ink constituent by this invention can give equivalent permeability to ink with the addition of fewer 1 and 
2-alkane diol compared with the case where come to contain combining 1 and 2-alkane diol and the glycol 
monochrome ether, and it comes to contain only 1 and 2-alkane diol. The amount of 1 and 2-alkane diol applied to 
an ink constituent can be decreased relatively by this, and other components other than 1 and 2''alkane diol can be 
added more. This is advantageous in the viewpoint which aims at a design or improvement of ink. Moreover, the ink 
constituent by this invention is excellent in regurgitation stability. It is expected that it is because the wettability of 
the regurgitation nozzle of an ink constituent will become suitable although the reason is not certain. As It is in the 
example which carries out a postscript, according to the ink constituent by this invention, adhesion of the ink near a 
nozzle does not arise. It is thought that the flight deflection of an ink drop is prevented effectively by this. 
[0012] In this invention, the glycol monochrome ether and 1 and 2-alkane diol are considered to mainly function as a 
penetrating agent In the ink constituent by this invention, it is required for the glycol monochrome ether and 1 and 
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2-alkane diol to exist so that the ratio (weight ratio) of the glycol monochrome ether and 1 and 2-alkane diol may 
serve as the range of 1:5-5:1, and the ranges of this weight ratio are 1:2-2:1 preferably. It is advantageous that it is 
within such limits from a viewpoint which reduces 1 and 2-alkane diol addition, holding the outstanding regurgitation 
stability. 

[0013] In a glycol monochrome ether this invention, it is desirable that the glycol monochrome ether is what is 
chosen from the monochrome ether compound of glycols, such as monochrome and a polyethylene glycol, 
monochrome, and a polypropylene glycol, and is chosen from the compound expressed with the following formula (i). 
R-0-[CxH2x-0]y-H (i) 

[ — the inside of the aforementioned formula, and R — the alkyi group of carbon numbers 1-6, a phenyl group, or a 
benzyl — desirable — a methyl group, an ethyl group, a propyl group, or a butyl — it is — x — 1-3 — desirable — 
2 or 3 — it is — y — 1-8 — desirable — 1-5, and] that is 1-3 more preferably 

[0014] The aforementioned glycol monochrome ether is specifically an ethylene glycol monomethyl ether. Ethylene 
glycol monoethyl ether, an ethylene glycol monobutyl ether. The diethylene-glycol monomethyl ether, a diethylene 
glycol monoethyl ether. The diethylene-glycol monochrome-n-propyl ether, the ethylene glycol monochrome-iso- 
propyl ether. The diethylene-glycol monochrome-iso-propyl ether, an ethylene glycol monochrome-n-butyl ether. 
An ethylene glycol monochrome-t-butyl ether, a diethylene-glycol monochrome-n-butyl ether. The triethylene- 
glycol monomethyl ether, the triethylene-glycol monoethyl ether. A triethylene-glycol monochrome-n-butyl ether, a 
diethylene-glycol monochrome-t-butyl ether, 1-methyl-1-methoxybutanol. a propylene glycol monomethyl ether. 
The propylene-glycol monoethyl ether, a propylene-glycol monochrome-t-butyl ether. The propylene-glycol 
monochrome-n-propyl ether, the propylene-glycol monochrome-iso-propyl ether, A propylene-glycol monochrome- 
n-butyl ether, a dipropylene-glycol monochrome-n-butyl ether. The dipropylene-glycol monomethyl ether, the 
dipropylene-glycol monoethyl ether, the dipropylene-glycol monochrome-n-propyl ether, the dipropylene-glycol 
monochrome-iso-propyl ether, etc. are mentioned. 

[0015] Among these, in this invention, an ethylene glycol monochrome-n-butyl ether, a diethylene-glycol 
monochrome-n-butyl ether, a triethylene-glycol monochrome-n-butyl ether, the propylene-glycol monobutyl ether, 
or the dipropylene-glycol monobutyl ether has high compatibility with 1 and 2-alkane diol, and it is desirable. 
[0016] In this invention, as for the glycol monochrome ether, it is desirable to add in 0.25 - 10% of the weight of the 
range to the ink constituent whole quantity, and it is 0.5 - 5% of the weight of a range more preferably. It can use 
together that it is 0.25 % of the weight or more with 1 and 2-alkane diol, and sufficient permeability can be acquired, 
and it can adjust easily that it is less than 10% to printable ink viscosity together with other additives, and is 
advantageous. 

[0017] In 1 and 2-alkane diol this invention. 1 and 2-alkane diol is desirable and the carbon number is 1 of 4-10, and 

2-alkane diol. 1 and 2-aIkane diol may mix two or more sorts, and may add. 

[0018] 1 and 2-alkane diol is chosen from the group which consists of 1. 2-butanediol. 1. 2-pentanediol, 1, 2- 
hexandiol, 1. 2-heptane diol. 1. and 2-octanediol and those mixture in the desirable mode of this invention. As for 1 
and 2-alkane diol, it is desirable more preferably that it is that the carbon number of whose is 6-8. 1 [ i.e., ], 2- 
hexandiol, 1, 2-heptane diol or 1, and 2-octanediol. These are advantageous at a point excellent in the permeability 
to a record medium. In the stilt more desirable mode of this invention, the above 1 and 2-alkane diol are 1 and 2- 
hexandiol. 

[0019] As for the ink constituent by this invention, it is desirable that it is the thing which comes to contain the 
above 1 and 2-alkane diol in 0.5 - 10% of the weight of the range to the ink constituent whole quantity, and it comes 
to contain it in 1 - 5% of the weight of the range more preferably. Since sufficient permeability can be acquired if it 
is 0.5 % of the weight or more, and it will become easy to acljust to printable ink viscosity together with other 
additives if it is 10 or less % of the weight, it is advantageous. 

[0020] According to the desirable mode of this invention, the combination whose 1 and 2-aIkane diol the glycol 
monochrome ether is the glycol monobutyl ether, and is 1 and 2-hexandiol is desirable, this time — this — as for 
the addition of 1 and 2-alkane diol. it is desirable that it is less than 2.5 % of the weight, and such by being an 
addition can show the printing stability which could secure sufficient permeability for an ink constituent, and was 
excellent In addition, in the formula (i) described above as the glycol monobutyl ether. R says a butyl and the thing 
of a compound [ as / 2 or 3, and whose y x is 1-3 ], respectively, and an ethylene glycol monobutyl ether, the 
diethylene-glycol monobutyl ether, the triethylene-glycol monobutyl ether, the propylene-glycol monobutyl ether, or 
the dipropylene-glycol monobutyl ether is specifically mentioned here. 

[0021] When it sets to a coloring agent this invention, a coloring agent can be dissolved or distributed in an ink 
constituent and it prints by the ink JIETO recording device, the printed matter of many colors can be printed on a 
record medium. If it is in the ink constituent by this invention, a coloring agent can be suitably chosen from a color 
or a pigment. Moreover, you may use a color and a pigment if needed, combining them suitably. It is desirable that it 
is colored matter like the color of the organic nature which an aquosity medium can be made to dissolve or 
distribute, or a pigment as a coloring agent in this invention. These have the high coloring concentration per weight, 
and are suitable for color using for vivid hatchet ink. 

[0022] Especially as a color in this invention, although not restricted, the various colors used for usual ink-jet record 
of direct dye. acid dye, the food color, basic dye, a reactive dye, a disperse dye, a vat dye, a solubilized vat dye. etc, 
can be used advantageously. 

[0023] In this invention, the following is concrete can be illustrated as an usable color. As the example of the color 
of a yellow system **. C. I. acid yellow 1. 3, 1 1. 1 7. 19. 23, 25. 29. 36, 38, 40. 42, 44. 49, 59, 61, 70, 72. 75, 76, 78. 79. 
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98, 99. 110, 111. 127. 131. 135. 142. 162. 164. and 165. C. The 1. direct yellow 1, 8, 11. 12. 24. 26. 27, 33, 39, 44. 50. 

58. 85. 86, 87. 88, 89. 98. 110, 132. 142. and 144. CI. reactive yellow 1, 2. 3. 4. 6. 7, 1 1. 12. 13. and 14. 15. 16. 17. 18. 
22. 23, 24. 25, 26. 27, 37. 42, the C.L hood yellow 3. and 4 grades are mentioned. 

[0024] Moreover, it is an example of the color of a Magenta system. **, C. I. acid reds 1. 6. 8. 9. 13. 14, 18. 26. 27. 
32. 35. 37. 42. 51. 52. 57. 75. 77, 80. 82, 85. 87. 88. 89. 92. 94. 97. 106. 111. 114. 115. 117. 118. 119. and 129. 130. 
131. 133. 134. 138. 143. 145, 154. 155. 158. 168, 180. 183. 184. 186, 194, 198, 209. 211. 215. 219. 249. 252, 254. 262. 
265. 274. 282, 289. 303. 317, 320. 321. 322. the C.L direct red 1. 2, 4. 9. 11. 13. 17. 20. 23, 24. 28. 31. 33. 37. 39. 44. 
46, 62. 63. 75. 79. 80. 81. 83. 84. 89. 95. 99, 113. 197. and 201. 218. 220, 224, 225. 226, 227228. 229. 230, 231. the C.L 
reactive red 1. 2. 3. 4. 5. 6, 7, 8. 11. 12. 13. 15, 16, 17. 19. 20, 21. 22. 23. 24. 28. 29. 31. 32. and 33. 34. 35. 36. 37. 38, 
39. 40. 41. 42. 43. 45, 46. 49, 50. 58, 59. 63. 64. the C.L hood red 7 and 9, and 14 grades are mentioned. 
[0025] As the example of the color of cyano ** **. C. L acid blues 1. 7. 9. 15. 22. 23. 25. 27. 29, 40. 41. 43. 45. 54. 

59. 60. 62, 72, 74. 78. 80. 82. 83. 90. 92. 93. 100. 102. 103. 104. 1 12. 1 13. 1 1 7. and 120. 126. 127. 129. 130. 131. 138. 
140. 142, 143, 151. 154, 158. 161, 166. 167. 168. 170. 171. 182. 183. 184, 187. 192. 199. 203. 204. 205. 229. 234. 236. 
249. the C.L direct blues 1. 2. 6. 15. 22. 25. 41. 71. 76. 77. 78. 80. 86. 87. 90. 98. 106. 108. 120. 123. 158, 160, 163. 
165. 168. 192, 193. 194. 195. 196. and 199. 200. 201. 202, 203, 207, 225, 226, 236, 237. 246. 248, 249, the C.L reactive 
blues 1. 2. 3, 4. 5, 7. 8. 9, 13, 14. 15, 17. 18, 19. 20. 21. 25. 26, 27. 28. 29. and 31. 32, 33. 34, 37, 38. 39. 40. 41. 43. 44. 
46, the C.L hood blue 1, and 2 grades are mentioned. 

[0026] Furthermore, it is an example of the color of a black system. **. C. L acid blacks 1. 2. 7, 24, 26, 29. 31, 48, 50, 
51. 52. 58. 60. 62., 63. 64, 67. 72, 76, 77, 94, 107. 108, 09, 110, 112. 115, 118, 119. 121, 122, 131. and 132. 139. 140, 
155. 156. 157. 158. 159. 191, the C.L direct blacks 17. 19. 22, 32, 38. 51. 56. 62. 71. 74. 75, 77, 94. 105. 106. 107. 108, 
112. 113. 117. 118. and 132, 133, 146, 154. 168. the C.L reactive blacks 1, 3, 4. 5. 6. 8. 9. 10. 12. 13. 14. and 18. and 
C.L hood black 2 grade are mentioned. 

[0027] In this invention, when using a color as a coloring agent, the addition to this ink constituent is 0.5 - 15 % of 
the weight preferably, and is 0.7 - 10 % of the weight more preferably. When it uses that it is 0.5 % of the weight or 
more for an ink-Jet recording device, minimum printing concentration can be obtained, and it is it to be 15 or less % 
of the weight easy to adjust to printable ink viscosity together with other additives, and is advantageous. 
[0028] In this invention, as an usable pigment, there is especially no limit and it can use an inorganic pigment or an 
organic pigment. In addition to titanium oxide and an iron oxide, as an inorganic pigment, the carbon black 
manufactured by well-known methods, such as the contacting method, the furnace method, and thermal **, can be 
used. Moreover, as an organic pigment, they are an azo pigment (an azo lake, insoluble azo pigment, a disazo 
condensation pigment, a chelate azo pigment, etc. are included) and a polycyctic formula pigment. (Phthalocyanine- 
pigment. perylene pigment, peri non pigment, anthraquinone pigment, Quinacridone pigment dioxazine pigment, 
thioindigo pigment, isoindolinone pigment, kino FUTARON pigment, etc. and color) chelates (for example, a basic dye 
type chelate, an acid-dye type chelate, etc.), a nitro pigment an oximido pigment, an aniline black, etc. can be used. 
[ for example, ] 

[0029] In this invention, a pigment is used as a state distributed with the alkaline solvent. The thing which carried 
out distributed stabilization of what is classified into a pigment in a Color Index as such a thing with the dispersant 
in alkaline pH region, or the thing which performed processing which gives a functional group to a pigment front face, 
and was distributed goes up. .- :^ 

[0030] In this invention, the following is concrete can be illustrated as an usable pigment. As the thing of for 
example, a color system The C.L pigment yellow 1. 2, 3, 4. 5, 6. 7. 8. 9. 10. 1 1, 12. 13, 14. and 14C, 15. 16, 17. 24. 34, 
35. 37. 42, 53, and 55. 65. 73. 74, 75. 81. 83, 93. 95, 97. 98. 100. 101. 104. 108, 109. 110. 114. 117. 120. 128. 129. 138. 
150. 151. 153. 154. and 180 grades are mentioned. 

[0031] Moreover. C.L pigment red 1. 2, 3. 4. 5, 6, 7. 8. 9. 10. 11. 12. 13, 14. 15, 16. 17, 18. 19. 21. 22. 23, 30, 31. 32. 37. 
38, 39. 40. and 48 (calcium). 48 (Mn). 48:2. 48:3 and 48:4. 49. 49:1. 50. 51. 52, 52:2. 53:1. 53. 55. 57 (calcium). 57:1, 60. 
60:1, 63:1, 63:2. 64, 64:1, 81, 83, 87, 88, 89, 90,101 (red oxide), 104, 105, 106, 108 (cadmium red), 112. 114. 122 
(Quinacridone Magenta), 123. 146, 149, 163, 166. 168. 170. 172. 177. 178. 179. 184. 185. 190. 193, 202, 209. and 219 
grades are also mentioned. 

[0032] Furthermore C. L pigment blue 1. 2. 3. 15, 15:1. 15:2. 15:3, 15:34, 16, 17:1, 22, 25. 56. 60, C.L bat blue 4. 60. 63, 
and the C.L pigment oranges 5. 13. 16. 17. 36, 43. and 51C . L Pigment Greens 1, 4. 7. 8, 10. 17. 18, and 36, C.L 
Pigment Violet 1 (Rhodamine Lake), 3, 5:1, 16, 19 (Quinacridone red), 23. and 38 grades are also mentioned. In 
addition, processing pigments, such as graft carbon which processed the pigment front face by the resin etc.. etc. 
can be used. 

[0033] Moreover, as a thing of a black system, carbon black and the C.L pigment black 1 are mentioned, for example. 
As the example of said carbon black Mitsubishi Chemical 2300 [ No.], and No. — 900. MCF88, No.33. No.40. 
No.45. No.52, MA7. MAS and MAI 00. and No2200B etc. — Colombia Raven5750, Raven5250. Raven5000, Raven3500, 
Raven1255. and Raven700 etc. — Regal 400R by Cabot Corp.. Regal330R. Regal660R, Mogul L, Monarch700. 
MonarchSOO. Monarch880, Monarch900, MonarchlOOO and MonarchllOO, Monarch 1300. and Monarch 1400 etc. — 
Degussa Color Black FW1 and ColorBlack FW2. Color Black FW2V, Color Black FW18, Color Black FW200, 
ColorBlackSl 50. Color Black SI 60, Color Black SI 70. Pnntex35, Printex U. Printex V. Printex 140U. Special Black 6, 
SpecialBlack 5. Special Black4A. and Special Black 4 etc. — it is mentioned 

[0034] In this invention, a styrene-acrylic acid resin, a styrene-acrylic-acid-acrylic-ester resin, styrene-maleic 
resin, a styrene-maleic-acid half ester resin, an acrylic-acid-acrylic-ester resin, isobutylene-maleic resin, rosin 
denaturation maleic resin, etc. are mentioned as an usable dispersant. for example. 
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[0035] Distribution of a pigment can be performed by the method learned from the former. Said dispersant and a 
pigment are mixed to underwater [ which was made alkaline by a sodium hydroxide, a potassium hydroxide a lithium 
hydroxide, a sodium carbonate, a sodium hydrogencarbonate, aqueous ammonia the triethanolamine, the 
diethanolamine, the triethylamine. aminomethyl propanol. etc. ], and a pigment is distributed for this using dispersers. 
such as a bat! mill, a sand mill, attritor. a roll mill, an agitator mill, a Henschel mixer, a colloid mill, an ultrasonic 
homogenizer, a jet mill, and on-GUMIRU. At this time, 25-1000nm of mean particle diameters of a pigment is 
preferably prepared to 50-250nm. In order to remove the big and rough particle and foreign matter leading to 
blinding furthermore at this time, it is desirable to perform the filtration or centrifugal separation which used the 
metal filter, the membrane filter, etc. 

[0036] In the ink constituent of this invention, when using a pigment as a coloring agent, the addition to this ink 
constituent is 0.5 - 15 % of the weight preferably, and is 0.7 - 12 % of the weight more preferably. 
[0037] In this invention, an independent kind may be chosen and used from each group of said color and a pigment 
as a coloring agent, and more than one may carry out seed selection from the inside of each aforementioned group, 
or each between groups one. and you may use it combining these. 

[0038] Anything is usable, if it is used in an ink constituent as a moisturizer in a moisturizer this invention, and 
dryness of ink can be suppressed and ink solidification with the regurgitation nozzle of an ink-jet recording device 
can be prevented. In this invention As for as a moisturizer used, it is desirable in the water-soluble 

organic solvent that it is material with specifically for example A glycerol, ethylene glycol, a diethylene 

glycol, a triethylene glycol. A polyethylene glycol, a propylene glycol, a dipropylene glycol, A polypropylene glycol. 1 . 
3-propanediol, 1. 4-butanediol, Polyols. such as 1 ,5-pentanediol 1. 6-hexandiol. 1 and 2. 6-hexane triol, and a 
pentaerythritol, 2-pyrrolidone. a N-methyl-2-pyrrolidone, etc. are mentioned. Moreover, water-soluble moisture 
absorption material, such as saccharides, such as solid-state glycerols, such as lactams, such as ureas, such as 
urea, thiourea, ethylene urea, 1. and 3-dimethyl imidazolidinone. and an epsilon caprolactam, a trimethylol propane, 
and trimethylolethane. a maltitol. a sorbitol, glucono lactone, and a maltose, can also be illustrated suitably. 
[0039] These moisturizers can be added together with the component of other ink constituents with the addition 
fr-om which ink viscosity becomes 25 or less mPa-s in 25 degrees C. 

[0040] According to the desirable mode of a Nonion system surfactant this invention, an ink constituent comes to 
contain a Nonion system surfactant further. Use of a Nonion nature surfactant is advantageous in order to fully 
open an ink constituent in the record paper also in the few amount of ink. Moreover, use of a Nonion nature 
surfactant is advantageous at the point that an ink constituent with little foaming can be obtained as compared with 
an ionicity surfactant 

[0041] As such a Nonion system surfactant, polyoxyethylene a Iky I ether, pblyoxy ethylene a Iky I ester, 
polyoxyethylene sorbitan fatty acid ester, polyoxyethylene alkyi phenyl ether, polyoxyethylene alkylamine, 
polyoxyethylene alkylamide. the acetylene glycol system surfactant mentioned later are mentioned, for example. 
These can use together independent use or two sorts or more. As an example of a Nonion nature surfactant, Nissan 
Nonion K-211. K-220. P-213. E-215. E-220. S-215, S-220. HS-220, NS-212, NS-220 (all are the Nippon Oil & Fats 
Co.. Ltd. make above), etc. are mentioned. 

[0042] According to the desirable mode of this invention, an ink constituent has a desirable bird clapper as a Nonion 

system surfactant, including an acetylene glycol system surfactant further. In this invention, the compound 

expressed with the following formula (a) as a desirable example of an acetylene glycol system surfactant is 

mentioned. 

[0043] 

[Formula 1] 

r1* r2* 
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H H 

[0 <=m+n<=50. Rl*. R2*, R3*. and R4* express independently an alkyI group (preferably alkyI group of carbon 
numbers 1-6) among the above-mentioned formula.] 

[0044] All [ 5-dimethyl-1-hexyne-3 / 2. 4. 7. the 9-tetramethyl-5-crepe de Chine -4. 7-diol. 3, the 6-dimethyl-4- 
octyne -3. 6-diol. 3. and ] etc. is especially mentioned preferably in the compound expressed with the above- 
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mentioned formula (a). It is also possible to use commercial elegance as an acetylene glycol system surfactant 
expressed with the above-mentioned formula (a), and SAFI Norians 61, 82, 104. 440, 465, and 485 or TG (all are 
more nearly available than Air Products and Chemicals.Inc.), ORUFIN STG, and ORURN El 010 (tradename) (above, 
Nissin Chemical make) are mentioned as the example. These acetylene glycol system surfactants may mix two or 
more sorts, and may add. 

[0045] The addition of a Nonion system surfactant is about 0.5 - 2% of the weight of a range preferably [ that it is 
about 0.1 - 5% of the weight of a range to an ink constituent ], and more preferably. It is advantageous to use 
together with the penetrating agent which becomes to be 0.1 % of the weight or more from the glycol monochrome 
ether and 1 and 2-alkane diols. when ink makes it reach the target in the record paper and ink is opened in the 
longitudinal direction of paper. Moreover, it becomes easy to adjust that it is 5 or less % of the weight to printable 
ink viscosity together with other additives. 

[0046] In water and the ink constituent by other component this inventions, the main solvent is water. Here, as 
water, pure water, such as ion exchange water, uttrafiltration water, a Milli Q water, and distilled water, or ultrapUre 
water can use it preferably. Moreover, since it molds on the occasion of a mothball and generating of bacteria etc. 
can be prevented by using UV irradiation and the water sterilized by addition of a hydrogen peroxide, it is desirable. 
The ink constituent by this invention may contain further other water-soluble organic solvents except having 
described above further. 

[0047] A bird clapper can do the ink constituent by this invention further, including further other arbitrary 
components, such as the blinding inhibitor of a nozzle, antiseptics and an antifungal agent, an antioxidant and an 
ultraviolet ray absorbent, a conductivity regulator, pH regulator, a surface tension regulator, a dissolution assistant, 
a viscosity controlling agent, and an oxygen absorbent. 

[0048] As a pH regulator, the hydroxide or amines of alkali metal, such as a lithium hydroxide, a sodium hydroxide, a 
potassium hydroxide, a triethanolamine, a diethanolamine, and aminomethyl propanol, are mentioned. 
[0049] as an antioxidant and an ultraviolet ray absorbent — aloha — NETO and methyl aloha — NETO etc. — 
aloha, Tinuvin(s) 328, 900, 1130, 384, 292, 123. 144, 622, 770, and 292 made from Ciba-Geigy, such as L ascorbic 
acid, such as biurets, such as NETO. a biuret, a dimethyl biuret, and a tetramethyl biuret, and a salt of those. Irgacor 
252 and 153, Irganox 1010, 1076, and 1035, MD1024, etc. are further mentioned for the oxide of a lanthanide etc. 
[0050] As antiseptics and an antifungal agent, it can choose, for example from sodium-benzoate. pentachlorophenol 
sodium. 2-pyridine thiol~1 -oxide sodium, sorbic-acid sodium, sodium-dehydroacetate, 1, and 2-dibenzo thiazoline-3- 
ON (pro cheating-on-the-fare XL- the pro cheating on the fare CRL of ICI, the pro cheating on the fare BDN. the 
pro cheating on the fare GXL, 2, pro cheating on the fare TN) etc. 

[0051] According to the record method this invention, the record method of printing by making the aforementioned 
ink constituent adhering to a record medium is offered. Here, as the aforementioned record method using an ink 
constituent, the record method by the writing implement with the ink-jet record method, screen-stencil, a pen, etc. 
and various kinds of other printing methods are mentioned, for example. 

[0052] According to the desirable mode of this invention, the ink-jet record method which prints by breathing out 
the drop of the ink constituent by this invention, and making this drop adhere to a record medium is offered. In this 
invention, the ink-jet record method breathes out an ink constituent as a drop from a detailed nozzle, and if it is a 
method of making the drop adhering to a record medium, any methods can be used for it. As such a method, it is a 
mechanical deformation add a pressure and a printed information signal simultaneously with an electrostriction 
element, the method using the ink-jet head, i.e., the ink liquid, of the mechanism by the response of an 
electrostriction element, and according to it, for example. The method of making an ink drop inject compulsoriiy is 
mentioned by applying a pressure to ink liquid with the method of printing by making an ink drop injecting, the 
method of carrying out cubical expansion of the ink liquid rapidly by operation of heat energy, and a small pump, and 
vibrating a nozzle mechanically with a quartz resonator etc. Moreover, the method of an electrostatic suction 
method is also mentioned. This method is the method of making it inject corresponding to a printed information 
signal, without deflecting the method of giving and recording a printed information signal on a deflecting electrode, or 
an ink drop, while carry out the seal of approval of the strong electric field between the accelerating electrodes 
placed ahead of the nozzle and the nozzle, and it is liquid drop-like, ink is made to inject continuously from a nozzle 
and an ink drop flies between deflecting electrodes. 

[0053] In the above various ink-jet record methods, by using the ink constituent of 10 or less m/s printing at a low- 
speed ink **** speed comparatively, and according to this invention, ink adhesion for a **** nozzle can be 
prevented and ink-jet record can be stably performed in this invention. 

[0054] Furthermore, according to this invention, the record object recorded by the aforementioned record method is 

also offered. 

[0055] 

[Example] Hereafter, although an example explains this invention concretely, these do not limit the range of this 
invention. 

[0056] The ink constituents 1-11 were prepared as follows. 

the G.I. direct black 32 which is an ink constituent 1 black system color — mixed liquor was obtained,g [ 1 ], 1, and 
2-pentanediol having been mixed for 5g and the diethylene-glycol monomethyl ether, having mixed [ 6g and the 
glycerol / lOg and the diethylene glycol ] 0.1 g and 0.5g of aminomethyl propanol for the potassium hydroxide as 5g 
and a pH regulator, having added ultrapure water, and having used the whole quantity as lOOg This mixed liquor was 
stirred for 2 hours, it filtered with the membrane filter (the Nihon Millipore Limited make) of about 1.2 micrometers 
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of apertures, and the ink constituent 1 was prepared. 

[0057] Mixed liquor was obtained 5g and the triethylene glycol having been mixed for 3g and the glycerol, having 
mixed [ the C.L direct blue 86 which is an ink constituent 2 cyanogen system color ]g [ 3 ]. 1, and 2-pentanediol 3g 
and 0.1 g of potassium hydroxides as a pH regulator for 10g and the diethylene glycol monoethyl ether, having added 
ultrapure water, and having used the whole quantity as lOOg. This mixed liquor was stirred for 2 hours, it filtered 
with the membrane filter (the Nihon Millipore Limited make) of about 1.2 micrometers of apertures, and the ink 
constituent 2 was prepared. 

[0058] 150g was mixed for the JON krill J-62 (Johnson polymer company make) which are lOOg and a water- 
soluble-resin dispersant about the C.I. pigment yellow 74 which is an ink constituent 3 yellow pigment 6g and 250g 
of water were mixed for the potassium hydroxide, and the ball mill by zirconia beads performed distribution for 10 
hours. The obtained distributed undiluted solution was filtered with the membrane filter (the Nihon Millipore Limited 
make) of about 8 micrometers of apertures, except for the big and rough particle, it diluted to 10 % of the weight of 
pigment concentration with water, and yellow pigment dispersion liquid 3 were prepared. Mixed liquor was obtained 
30g and the glycerol having been mixed for the obtained yellow pigment dispersion liquid 3. having mixed 4g ofg 
[ 1.5 ] and 1, and 2-pentanediol for 15g and the ethylene glycol monobutyl ether, having added ultrapure water, and 
having used the whole quantity as lOOg. After the triethanolamine which is furthermore pH regulator adjusted pH of 
the mixed liquor to 9.5, this mixed liquor was stirred for 2 hours, it filtered with the membrane filter (a tradename, 
the Nihon Millipore Limited make), of about 1.2 micrometers of apertures, and the ink constituent 3 was prepared. 
[0059] lOOg was mixed for the JON krill J-62 (Johnson polymer company make) which are lOOg and a water- 
soluble-resin dispersant about the C.L pigment blue 15 which is an ink constituent 4 cyanogen pigment. 4.5g and 
250g of water were mixed for the potassium hydroxide, and the ball mill by zirconia beads performed distribution for 
10 hours. The obtained distributed undiluted solution was filtered with the membrane filter (the Nihon Millipore 
Limited make) of about 8 micrometers of apertures, except for the big and rough particle, it diluted to 10 % of the 
weight of pigment concentration with water, and cyano pigment dispersion liquid 4 were prepared. Mixed liquor was 
obtained lOg and the diethylene glycol having been mixed for 30g and the glycerol, having mixed [ the obtained 
cyano pigment dispersion liquid 4 ] 3g ofg [ 2 ] and 1, and 2-hexandioi for 5g and the triethylene-glycol monoethyl 
ether, having added ultrapure water, and having used the whole quantity as lOOg. After the triethanolamine which is 
furthermore pH regulator adjusted pH of the mixed liquor to 9.5, this mixed liquor was stirred for 2 hours, it filtered 
with the membrane filter (the Nihon Millipore Limited, Inc. make) of about 1.2 micrometers of apertures, and the ink 
constituent 4 was prepared. 

[0060] 150g was mixed for the JON krill J-62 (Johnson polymer company make) which are lOOg and a water- 
soluble-resin dispersant about the color black SI 70 (product made from DEGUZA) of the carbon black which is an 
ink constituent 5 black pigment, 6g and 250g of water were mixed for the potassium hydroxide, and the ball mill by 
zirconia beads performed distribution for 10 hours. The obtained distributed undiluted solution was filtered with the 
membrane filter (the Nihon Millipore Limited make) of about 8 micrometers of apertures, except for the big and 
rough particle, it diluted to 10 % of the weight of pigment concentration with water, and black pigment dispersion 
liquid 5 were prepared. Mixed liquor was obtained 50g, a glycerol, 8g, and the triethylene glycol having been mixed for 
the obtained black pigment dispersion liquid 5. having mixed 2g ofg [ 2 ] and 1, and 2-hexandiol for 6g and the 
diethylene-glycol monobutyl ether, having added ultrapure water, and having used the whole quantity as lOOg. After 
the triethanolamine which is furthermore pH regulator adjusted pH of the mixed liquor to 9.5, this mixed liquor was 
stirred for 2 hours, it filtered with the membrane filter (the Nihon Millipore Limited make) of about 1.2 micrometers 
of apertures, and the ink constituent 5 was prepared. 

[0061] It is Nissan Nonion NS-220 (Nippon Oil & Fats Co., Ltd. make) which is [ black / C.I. direct / 32 / which is an 
ink constituent 6 black system color / glycerol /g / 6 / and / diethylene glycol /g / 10 / and ] 4g and a nonionic 
surface active agent aboutg / I /, 1, and 2-pentanediol in 5g and the diethylene-glycol monomethyl ether as 1.5g 
and a pH regulator. Mixed liquor was obtained having mixed 0.1 g and 0.5g of aminomethyl propanol for 
:^:|e:|e*:4(***********, having added ultrapure water, and having used the whole quantity as lOOg. This mixed liquor 
was stirred for 2 hours, it filtered with the membrane filter (the Nihon Millipore Limited, Inc. make) of about 1.2 
micrometers of apertures, and the ink constituent 6 was prepared. 

[0062] It is [ blue / C.I. direct / 86 / which is an ink constituent 7 cyanogen system color / glycerol /g / 3 / and ] 
about lOg and a diethylene glycol monoethyl ether in 5g and a triethylene glycol consideringg / 2 /, 1, and 2- 
pentanediol as 2g and an acetylene glycol system surfactant Mixed liquor was obtained having mixed 0.1 g of 
potassium hydroxides as 1g and a pH regulator for ** SAFI Norian 440 (air products - and made in - Chemicals), 
having added ultrapure water, and having used the whole quantity as lOOg. This mixed liquor was stirred for 2 hours, 
it filtered with the membrane filter (the Nihon Millipore Limited make) of about 1.2 micrometers of apertures, and the 
ink constituent 7 was prepared. 

[0063] As an ink constituent 8 black pigment Bonn Jett black CW-1 (Orient chemical-industry incorporated 
company make) of the carbon black which performed processing which gives a functional group to a pigment front 
face, and was distributed lOg, lOg and a diethylene glycol monoethyl ether for 5g and a triethylene glycol 2g. [ a 
glycerol ] SAFI Norian 440 (air products - and made in - Chemicals) as 2g and an acetylene glycol system 
surfactant for 1 and 2-pentanediol 1g. And mixed liquor was obtained, having mixed 0.5g of triethanolamines as a pH 
regulator, having added ultrapure water, and having used the whole quantity as lOOg. This mixed liquor was stirred 
for 2 hours, it filtered with the membrane filter (the Nihon Millipore Limited make) of about 1.2 micrometers of 
apertures, and the ink constituent 8 was prepared. 
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[0064] lOOg was mixed for the JON krill J-62 (Johnson polymer company make) which are lOOg and a water- 
soluble-resin dispersant about the CI. pigment blue 1 5 which is an ink constituent 9 cyanogen pigment, 4.5g and 
250g of water were mixed for the potassium hydroxide, and the ball mill by zirconia beads performed distribution for 
10 hours. The obtained distributed undiluted solution was filtered with the membrane filter (the Nihon Millipore 
Limited make) of about 8 micrometers of apertures, except for the big and rough particle, it diluted to 10 % of the 
weight of pigment concentration with water, and cyano pigment dispersion liquid 9 were prepared. Mixed liquor was 
obtained 5g and the triethytene-glycol monoethyl ether having been mixed for lOg and the diethylene glycol, having 
mixed [ the obtained cyano pigment dispersion liquid 9 / 30g and the glycerol ] 2g and 1g of SAR Norians 440 (air 
products - and made in - Chemicals) as an acetylene glycol system surfactant forg [ 2 ], 1, and 2-hexandiol, having 
added ultrapure water, and having used the whole quantity as lOOg. Furthermore, as a pH regulator, by the 
triethanolamine, after adjusting pH of mixed liquor to 9.5. this mixed liquor was stirred for 2 hours, it filtered with the 
membrane filter (the Nihon Millipore Limited make) of about 1.2 micrometers of apertures, and the ink constituent 9 
was prepared. 

[0065] The ink constituent 10 as well as said ink constituent 1 was prepared instead of ink constituent 10 (example 
of comparison) diethylene-glycol monomethyl etherg [ 1 ] and 1, and 2-pentanediol 5g except having added 1 and 2- 
hexandiol 6g. 

[0066] The ink constituent 1 1 as well as said ink constituent 5 was prepared instead of ink constituent 1 1 (example 
of comparison) diethylene-glycol monobutyl etherg [ 2 ] and 1, and 2-hexandiol 2g except having added 1 and 2- 
hexandiol 7g. 

[0067] About the evaluation examination ink constituents 1-11, it printed to neutral regular paper Xerox-P (Fuji 
Xerox. Inc. make) using on demand piezoelectric-device formula type ink-jet recording device MJ-930C (the SEIKO 
EPSON incorporated company make), respectively. Printing quality and the omission of printing, the flight deflection 
of an ink drop, etc. were checked [ printed matter / which was obtained ] about each ink constituent. 
[0068] Also about which ink constituent the printing quality in the record paper was good. Even if it performed 300- 
page printing continuously about the ink constituents 1-9, the disorder of the omission of printing, the flight 
deflection of an ink drop, etc. was not generated. On the other hand, about the ink constituents 10 and 1 1 which are 
the examples of comparison, although printing quality was equivalent to the ink constituents 1-9, when printed 
continuously, gradually, it generated, and the flight deflection of an ink drop was stabilized and was not able to 
perform 300-page printing. In addition, when microscope observation of the regurgitation nozzle of the ink-jet 
recording device which the flight deflection of an ink drop generated was carried out, adhesion of ink is near a 
nozzle and what the flight deflection of an ink drop generated for this reason was presumed. 
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* NOTICES ♦ 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EXAMPLE 



[Example] Hereafter, although an example explains this invention concretely, these do not limit the range of this 
invention. 

[0056] The Ink constituents 1-11 were prepared as follows. 

the C.L direct black 32 which is an ink constituent 1 black system color — mixed liquor was obtained.g [ 1 ]. 1. and 
2-pentanediol having been mixed for 5g and the diethylene-glycol monomethyl ether, having mixed [ 6g and the 
glycerol / 10g and the diethylene glycol ] 0.1 g and 0.5g of aminomethyl propanol for the potassium hydroxide as 5g 
and a pH regulator, having added ultrapure water, and having used the whole quantity as lOOg This mixed liquor was 
stirred for 2 hours, it filtered with the membrane filter (the Nihon Millipore Limited make) of about 1.2 micrometers 
of apertures, and the ink constituent 1 was prepared. 

[0057] Mixed liquor was obtained 5g and the triethylene glycol having been mixed for 3g and the glycerol, having 
mixed [ the C.I. direct blue 86 which is an ink constituent 2 cyanogen system color ]g [ 3 ]. 1, and 2-pentanediol 3g 
and O.lg of potassium hydroxides as a pH regulator for lOg and the diethylene glycol monoethyl ether, having added 
ultrapure water, and having used the whole quantity as lOOg. This mixed liquor was stirred for 2 hours, it filtered 
with the membrane filter (the Nihon Millipore Limited make) of about 1.2 micrometers of apertures, and the ink 
constituent 2 was prepared. 

[0058] 150g was mixed for the JON krill J-62 (Johnson polymer company make) which are lOOg and a water- 
soluble-resin dispersant about the C.L pigment yellow 74 which is an ink constituent 3 yellow pigment, 6g and 250g 
of water were mixed for the potassium hydroxide, and the ball mill by zirconia beads performed distribution for 10 
hours. The obtained distributed undiluted solution was filtered with the membrane filter (the Nihon Millipore Limited 
make) of about 8 micrometers of apertures, except for the big and rough particle. It diluted to 10 % of the weight of 
pigment concentration with water, and yellow pigment dispersion liquid 3 were prepared. Mixed liquor was obtained 
30g and the glycerol having been mixed for the obtained yellow pigment dispersion liquid 3. having mixed 4g ofg 
[ 1.5 ] and 1. and 2-pentanediol for 15g and the ethylene glycol monobutyl ether, having added ultrapure water, and 
having used the whole quantity as lOOg. After the triethanolamlne which Is furthermore pH regulator adjusted pH of 
the mixed liquor to 9.5, this mixed liquor was stirred for 2 hours, it filtered with the membrane filter (a tradename, 
the Nihon Millipore Limited make) of about 1.2 micrometers of apertures, and the ink constituent 3 was prepared. 
[0059] lOOg was mixed for the JON krill J-62 (Johnson polymer company make) which are lOOg and a water- 
soluble-resin dispersant about the CI. pigment blue 15 which is an ink constituent 4 cyanogen pigment, 4.5g and 
250g of water were mixed for the potassium hydroxide, and the ball mill by zirconia beads performed distribution for 
10 hours. The obtained distributed undiluted solution was filtered with the membrane filter (the Nihon Millipore 
Limited make) of about 8 micrometers of apertures, except for the big and rough particle. It diluted to 10 % of the 
weight of pigment concentration with water, and cyano pigment dispersion liquid 4 were prepared. Mixed liquor was 
obtained lOg and the diethylene glycol having been mixed for 30g and the glycerol, having mixed [ the obtained 
cyano pigment dispersion liquid 4 ] 3g ofg [ 2 ] and 1. and 2-hexandiol for 5g and the tnethylene-glycol monoethyl 
ether, having added ultrapure water, and having used the whole quantity as lOOg. After the triethanolamlne which is 
furthermore pH regulator adjusted pH of the mixed liquor to 9.5, this mixed liquor was stirred for 2 hours, it filtered 
with the membrane filter (the Nihon Millipore Limited. Inc. make) of about 1.2 micrometers of apertures, and the ink 
constituent 4 was prepared. 

[0060] 150g was mixed for the JON krill J-62 (Johnson polymer company make) which are lOOg and a water- 
soluble-resin dispersant about the color black SI 70 (product made from DEGUZA) of the carbon black which is an 
ink constituent 5 black pigment, 6g and 250g of water were mixed for the potassium hydroxide, and the ball mill by 
zirconia beads performed distribution for 10 hours. The obtained distributed undiluted solution was filtered with the 
membrane filter (the Nihon Millipore Limited make) of about 8 micrometers of apertures, except for the big and 
rough particle, it diluted to 10 % of the weight of pigment concentration with water, and black pigment dispersion 
liquid 5 were prepared. Mixed liquor was obtained 50g, a glycerol. 8g. and the triethylene glycol having been mixed for 
the obtained black pigment dispersion liquid 5. having mixed 2g ofg [ 2 ] and 1, and 2'-hexandiol for 6g and the 
diethylene-glycol monobutyl ether, having added ultrapure water, and having used the whole quantity as lOOg. After 
the triethanolamlne which is furthermore pH regulator adjusted pH of the mixed liquor to 9.5, this mixed liquor was 
stirred for 2 hours. It filtered with the membrane filter (the Nihon Millipore Limited make) of about 1.2 micrometers 
of apertures, and the Ink constituent 5 was prepared. 

[0061] It is Nissan Nonion NS-220 (Nippon Oil & Fats Co., Ltd, make) which is [ black / C.I. direct / 32 / which is an 
ink constituent 6 black system color / glycerol /g / 6 / and / diethylene glycol /g / 10 / and ] 4g and a nonionic 
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surface active agent aboutg / 1 /, 1, and 2-pentanediol in 5g and the diethylene-glycol monomethyl ether as 1.5g 
and a pH regulator. Mixed liquor was obtained having mixed 0.1 g and 0.5g of aminomethyl propanol for 
:Mc*4E4c:|e:Mc3(e*:|e:4e3|e:|c3|c:|e^ having added ultrapurc Water, and having used the whole quantity as lOOg. This mixed liquor 
was stirred for 2 hours, it filtered with the membrane filter (the Nihon Millipore Limited. Inc. make) of about 1.2 

micrometers of apertures, and the ink constituent 6 was prepared. 

[0062] It is [ blue / C.L direct / 86 / which is an ink constituent 7 cyanogen system color / glycerol /g / 3 / and ] 
about lOg and a diethylene glycol monoethyl ether in 5g and a triethylene glycol consideringg / 2 /, 1, and 2- 
pentanediol as 2g and an acetylene glycol system surfactant Mixed liquor was obtained having mixed 0.1 g of 
potassium hydroxides as 1g and a pH regulator for ** SAR Norian 440 (air products - and made in - Chemicals), 
having added ultrapure water, and having used the whole quantity as lOOg. This mixed liquor was stirred for 2 hours, 
it filtered with the membrane filter (the Nihon Millipore Limited make) of about 1.2 micrometers of apertures, and the 
ink constituent 7 was prepared. 

[0063] As an ink constituent 8 black pigment Bonn Jett black CW-1 (Orient chemical-industry incorporated 
company make) of the carbon black which performed processing which gives a functional group to a pigment front 
face, and was distributed lOg, lOg and a diethylene glycol monoethyl ether for 5g and a triethylene glycol 2g, [ a 
glycerol ] SAFI Norian 440 (air products - and made in - Chemicals) as 2g and an acetylene glycol system 
surfactant for 1 and 2-pentanediol 1g, And mixed liquor was obtained, having mixed 0.5g of triethanolamines as a pH 
regulator, having added ultrapure water, and having used the whole quantity as lOOg. This mixed liquor was stirred 
for 2 hours, it filtered with the membrane filter (the Nihon Millipore Limited make) of about 1.2 micrometers of 
apertures, and the ink constituent 8 was prepared. 

[0064] lOOg was mixed for the JON krill J-62 (Johnson polymer company make) which are lOOg and a water- 
soluble-resin dispersant about the C.L pigment blue 15 which is an Ink constituent 9 cyanogen pigment. 4.5g and 
250g of water were mixed for the potassium hydroxide, and the ball mill by zirconia beads performed distribution for 
10 hours. The obtained distributed undiluted solution was filtered with the membrane filter (the Nihon Millipore 
Limited make) of about 8 micrometers of apertures, except for the big and rough particle, it diluted to 10 % of the 
weight of pigment concentration with water, and cyano pigment dispersion liquid 9 were prepared. Mixed liquor was 
obtained 5g and the triethylene-glycol monoethyl ether having been mixed for lOg and the diethylene glycol, having 
mixed [ the obtained cyano pigment dispersion liquid 9 / 30g and the glycerol ] 2g and 1g of SAFI Norians 440 (air 
products - and made in - Chemicals) as an acetylene glycol system surfactant forg [ 2 ], 1, and 2-hexandiol. having 
added ultrapure water, and having used the whole quantity as lOOg. Furthermore, as a pH regulator, by the 
triethanolamine. after adjusting pH of mixed liquor to 9.5. this mixed liquor was stirred for 2 hours, it filtered with the 
membrane filter (the Nihon Millipore Limited make) of about 1.2 micrometers of apertures, and the ink constituent 9 
was prepared. 

[0065] The ink constituent 10 as well as said ink constituent 1 was prepared instead of ink constituent 10 (example 
of comparison) diethylene-glycol monomethyl etherg [ 1 ] and 1, and 2-pentanediol 5g except having added 1 and 2- 
hexandiol 6g. 

[0066] The ink constituent 1 1 as well as said ink constituent 5 was prepared instead of ink constituent 1 1 (example 
of comparison) diethylene-glycol monobutyl etherg [ 2 ] and 1. and 2-hexandiol 2g except having added 1 and 2- 
hexandiol 7g. 

[0067] About the evaluation examination ink constituents 1-11, it printed to neutral regular paper Xerox-P (Fuji 
Xerox, Inc. make) using on demand piezoelectric-device formula type ink-jet recording device MJ-930C (the SEIKO 
EPSON incorporated company make), respectively. Printing quality and the omission of printing, the flight deflection 
of an ink drop, etc. were checked [ printed matter / which was obtained ] about each ink constituent. 
[0068] Also about which ink constituent, the printing quality in the record paper was good. Even if it performed 300- 
page printing continuously about the ink constituents 1-9, the disorder of the omission of printing, the flight 
deflection of an ink drop, etc. was not generated. On the other hand, about the ink constituents 10 and 1 1 which are 
the examples of comparison, although printing quality was equivalent to the ink constituents 1-9, when printed 
continuously, gradually, it generated, and the flight deflection of an ink drop was stabilized and was not able to 
perform 300-page printing. In addition, when microscope observation of the regurgitation nozzle of the ink-jet 
recording device which the flight deflection of an ink drop generated was carried out, adhesion of ink is near a 
nozzle and what the flight deflection of an ink drop generated for this reason was presumed. 
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